Ittrich's method for the determination of total estrogens in urine (1) was adapted for automation on the AutoAnalyzer, using a continuous digester module for the combined operation of phase exchange and color development.
minimum.

I-fE VALUE OF URINARY ESTROGEN DETERMINATIONS
as a guide to placental function in late pregnancy has been indicated frequently in the literature (2, 3) .
Tn this laboratory the method of Ittrich
(1), as modifled by Cartlidge et al. (4) , has been in use since December 1965. During that period the demand has increased to such a" extent that it is difficult for two technicians to cope with the turnover. The manual procedure is laborious and repetitive.
There is considerable risk of human error, and if mishaps occur toward the end of the procedure, the spoiled determination cannot he repeated on the same day. This causes undesirable delay in reporting results. These factors encouraged ims to investigate the possibility of automating the procedure.
Materials and Methods
Reagents
Diethyl ether, A.R. Color reagent
Saturated quinol in 50% (v/v) HOSO4. To 15 gm. of quinol in a two-liter flask, 500 ml. distilled water were added. The flask was cooled in a water bath, and 500 ml. of cone. sulfuric acid, A.R., was added slowly with stirring.
The solution stood at room temperature overnight, and was then filtered through sintered glass, and stored in a dark bottle.
Color The method is detailed in the flow diagram in Fig. 2 .
Procedure
It was necessary to turn on the digestor and aspirating pump at least 30 mm. before the beginning of a run to allow the helix temperature to equilibrate.
Gears were set to give 7 rpm's. The first heater was set at 1.8 amp., the second at 4 amp.
All displacement bottles had a capacity of 1 L.; a 2-L. water bottle was used. The fittings of the displacement bottles are shown in Fig. 3 Of the product flowing to waste from the colorimeters, 3 ml. was then collected into a 1-cm. cuvet. In the same way, samples were collected of the product from a pure standard solution, a hydrolyzed nonpregnancy urine, and a pure standard added to hydrolyzed nonpregnancy urine. The absorption spectrums of these products were scanned, as rapidly as possible, at 10-m intervals from 400 m to 600 m/L. The curves so obtained are shown in Fig. 5 . The absorption spectrums of the products from pregnancy urine and from pure estriol added to nonpregnancy urine were virtually identical.
Linearity
The six working standards were processed by the automated method, and the absorbance of each peak on the resulting recorder trace was sample waste are achieved simultaneously iii a cyclic system. The waste, with a little of the ether phase, is drawn downward from the lower limb of the phase separator B 0 into the waste displaceinent bottle, as the water is pumped out to displace the ether. As there is no agitation of the displacement bottles under normal running con-(litioris, the ether and aqueous waste form separate layers at the to1) of the bottle and the water displacing the ether remains clean throughout the run. This device simplifies the manifold by eliminating the necessity for a second pump tube to remove the waste. Table 3 shows the effect of using various concentrations of sulfuric acid in the color reaction.
Aliquots of working standard estriol solution (100 mg./L. in alcohol)
were processed by the manual method, with the addition of 100, 75, 50, 30, and 20% (v/v) sulfuric acid for the color reaction.
The 50% level was chosen because it plolluces adequate color and can be pumped through clear, standard pump tubing. In order to simplify the manifold, the qiiinol was dissolved in the sulfuric acid, forming a single color reagent.
A study of the peaks produced by rionpregnancy urine samples indicated the need for blanking with this method. Figure  5 shows that the urinary background comprises a plateau between 410 and 470 mt, and a declining slope to 600 mj.. The absorbance on the plateau is about twice that at 540 mp where the main Kober absorption peak occurs. 
Sample Separation
The extent to which carry-over from any sample interferes with the following sample was determined by running a sample of low concentration immediately before and immediately after a sample of high concentration.
The apparent concentrations were determined from the standard curve. The difference between the two low concentrations was divided by the high concentration, giving the percentage interference (which was 3.2%). This experiment is illustrated in Fig. 7 , which shows also a standard curve, some typical peaks, and a steady state achieved by continuous sampling.
Reproducibility and Recovery
In a single batch the reproducibility was found to vary inversely with the estrogen concentration.
Thus, while the reproducibility throughout was satisfactory, it was at its 1)est at low concentrations, where it was of greatest nnportance.
The results from tile two experiments designed to study long-term reproducibility were in good agreement. The recoveries were, in all cases, better than the manual method, in 
